Introduction: This study presents a novel, student-centred, on-demand video learning modality that supports students as they transition from theory to clinical practice. Authentic, one-to-one teacher and student consultations have been video recorded and uploaded online for the peers and subsequent years of students to consume and learn from. This study describes the development and use of these communal consultation videos (CCVs), examines how students perceive this novel intervention and proposes supporting educational theory.
| INTRODUC TI ON
Students often present to teachers' offices with particular questions, understanding misconceptions or problems about conceptual knowledge and its application to patient care. Usually, after a one-to-one consultation with the teacher, the student leaves wiser; however, the main issue is that this rich, bespoke teaching episode is lost to the rest of the class. The author, cognisant of the recurring themes of questions made during these consultations, decided to video these interactions to create a new learning resource to support students learning. Video recordings of the consultations were made in their office to create an online resource for the community of peers and subsequent years of students who were not present at to learn from consultation. This created the communal consultation video (CCV). 1 Videos for teaching and learning have become commonplace as a mode of content presentation [2] [3] [4] or in instructional skills videos on how to perform certain procedures. [5] [6] [7] This study presents a novel video learning modality that supports students understanding and application of knowledge by observing dialogic exchange. The content of the video is student-driven and problem-centred to the student's needs. The video captures the dialogic exchange between 
O R I G I N A L A R T I C L E
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BOTELHO the student and teacher along with relevant clinical case artefacts (dental study models) required for the planning of patient care that the student is undertaken. The recoded dialogue with students is scaffolded by a question and answer approach that is led by the content expert to address and answer the student's problem or doubt.
The recording of these interactions and uploading to the learning management system allows sharing of the one-to-one consultations for the community of students not present at the original discussion.
These have been called the CCV. The online nature of the videos would also allow on-demand access and access to learning in ways that individual consultations cannot. These also address the issue that student and teacher consultations are time-intensive and costly
given the one-to-one engagement and this is disruptive to teachers and students time schedules. The aim of this study was to describe the context and goals of this new on-demand teaching modality and present pilot data on student's perceptions and experiences to this intervention and to propose supporting educational theory for these videos.
| ME THODS
The author is course coordinator for a dental, fixed prosthodontics simulation laboratory skills course in the 4th year of a 5 year curriculum. The scope of the course includes: providing and discussing supporting and procedural knowledge for this treatment method, psychomotor skills performances, analysis, decision-making and treatment planning in relation to the design of dental prostheses for eventual patient care. However, it is normally only in the 5th year when students perform these procedures clinically on their own patients, and therefore, there is a gap between simulation learning and clinical practice. It is also usually during the 5th year that students most often request the one-to-one consultations. The student consultations with staff are usually driven by conceptual misunderstanding of content learnt in the 4th year or related to the experience gap that students have as they transition to the clinical care of their own patients in their 5th year. This is considered to be because patient care is more varied and complex than the knowledge learnt in the simulation laboratory and therefore requires application to more challenging or different circumstances which in turn leads to uncertainties. When a student presents to the author's office to ask questions about a particular prosthodontic problem the student is asked for permission to video record the consultation. After agreement, the student and teacher sit down around a "coffee table" where the student places the dental study casts pertaining to the prosthesis planning for a patient on the table (Figure 1) . A video camera is set on a tripod between the 2 discussants and is focused on the dental study models, no faces of either students or the teacher are visible and student's permission to record the consultation is captured on the video.
The student starts with their opening question after which a Socratic questioning approach is used to explore the student's problem, knowledge, understanding and critical thinking of the issues concerned. A supportive, purposeful questioning approach is used that is knowledge and learner-centred 8 and that guides the student to reach the answer to their presenting problem. The student is informed that they may request to have the video recording removed at any time with a notice on the CCV menu reinforcing this. No editing is performed as these are one-shot in-the-moment recordings which facilitate their creation. Afterwards, the file is given to the Faculty IT officer who uploads it onto the password protected University learning management system (Moodle) with a content title and characteristics of the bridge (bridge type, span and location)
were prescribed by the author.
Over four years, 28 CCVs (6-12 minutes duration) of studentdriven, unscripted, dialogic, teaching interactions have been video captured to support the larger community of students within and across different cohorts of students. These recordings relate to students own clinical cases that they are planning the bridge design in their 4th and 5th years. Students are encouraged to use the resource; however, consumption of the videos is voluntary and with no consequences for not using the resource. The videos were initially F I G U R E 1 Screenshot taken from a communal consultation video showing the case models of a student case. The video records the opening question from the student and the subsequent interaction and discussion of the student and teacher to reach a solution to the student's question [Colour figure can be viewed at wileyonlinelibrary.com] categorised by complexity: straightforward, advanced and complex; however, after student feedback, more detailed keywords concepts of prosthesis design or knowledge principles being discussed in the videos have also been added so students can have greater insight of the video before watching ( Figure 2 ).
To evaluate and explore the CCV, a questionnaire was constructed by conducting 2 focus groups to explore students' perceptions of the benefits of the CCVs for teaching and learning. Recordings from the 2 focus groups were transcribed and a thematic analysis performed.
These were grouped into 3 domains: learning and knowledge, preparation and experience and engagement. From these, 13 questions were created by 2 of the research group and the resultant questions pilot tested on 4 students to test their clarity and understanding. A 
| RE SULTS
Fifty-two of 56 (95%) students consented and completed the evaluation questionnaire (Table 1 ). In the domain of learning and knowledge, 83% of students reported pausing the video when the teacher asked a question so they have time to think of their own answer.
In addition, 96% of students reported that the CCV helps them in structuring knowledge that they may apply later and that they learnt about judgement and decision-making which they can apply on their own cases (98%). In the domain of preparation and experience, 96% thought that watching the CCV videos helps prepare for the clinical care of their patients and gives more experience so they are confident about cases they may encounter (98%). Further, 94% of students felt CCV broadens their experience and that they help transition from the simulation laboratory to the clinical care of patients (98%). In addition, 88% reported that the CCVs acted like virtual consultations, and hence, they would be less likely to seek further advice in future.
From the engagement domain of the questionnaire, 92% of students imagined situating themselves in the video moment as if they were answering the questions. Likewise 86% of students were aware of the stressful moment of the student answering the questions in the video with the teacher and that 79% actually perceived some stress themselves on viewing the videoed moment. Despite this perceived stress, 98% of students responded that, if asked to, they would participate in a CCV.
| D ISCUSS I ON
It was interesting to note that students controlled the video by pausing sections to think through the question to create their own answer and perhaps even more surprising that students pretended to situate themselves in the video as if answering the questions. These points along with the perceptions and feelings of stress of the videos F I G U R E 2 Collapsible menu demonstrating the layout and access of the videos for the fixed prosthodontics course that highlights the communal consultation videos for students and the use of titles for each video and associated keywords to help students identify required content [Colour figure can be viewed at wileyonlinelibrary.com] moment infer that this video learning modality is not a passive, but is cognitively participatory, interactive and even has emotional engagement. Such intimacy and engagement of this teaching modality and emotion may enhance learning. 9 Despite this perceived stress of the moment, all the students reported that, if asked, they would participate in the CCV. These perhaps suggesting students see value of the shared learning and that they are willing to contribute back to their community of learners and that participating did not appear to be that intimidating experience.
There was a range of benefits reported by the final year students with regards to the CCVs in helping judgement and decision-making skills which they could apply on their own patients. This supports the notion that these dialogic, clinical, problem-oriented videos can help students develop higher order thinking skills which can be translated to the clinical environment which describes a new use for recorded video learning materials that can support students outside of the classroom teaching environment. In addition, students reported that CCVs were actually helpful in broadening clinical experience by observing the clinical cases of other students' patients. This is helpful in giving students addition case diversity and in helping with their transition to clinical care on their own patients.
Students also reported that CCVs may reduce the need for seeking one-to-one consultations with staff as they acted like a virtual consultation and this may be reflected in the authentic studentgenerated content matching others learners needs. It is a personal observation that students often have similar challenges on understanding particular concepts or how to translate information to new situations. Therefore, given that the content was student-generated and not teacher-centric, this may be generalisable to common problems that all students have. In addition, another benefit of these videos in reducing the need for a one-to-one consultation may be related to the fact that they are available on demand online and are categorised with keyword identification which allows students to find content easily and efficiently. Given the accessibility and perceived usefulness of these videos, it is possible that such videos may reduce the demand on teacher's time by acting as a virtual proxy for one-to-one consultations and facilitate students in obtaining answers to their questions more efficiently.
In addition, the CCVs and their dialogic interactions relate to common student problems and as such act like a personal tutorial to support students learning. One-to-one tutoring has been shown to have significant impact on learning 10 and a key part of the perceived TA B L E 1 Questionnaire data from student evaluation of the communal consultation video (CCV) experience Watching the CCV videos helps me structure knowledge that I may apply later. benefit of this novel learning intervention appears to lie in the observation of others discourse and learning and that this pseudo-tutorial is more engaging than listening to a monologue. 11 The conceptual theories that are proposed to support this learning intervention are: learner control, worked examples and the self-explanation principle. The benefit of the ability to control the presentation of the learning material is based on the concept of the learner control principle and reflects when student learning is facilitated when they have control of the learning materials with regards to the following: pace, sequence and information selection. [12] [13] [14] [15] In addition, the control of how content is navigated or displayed for consumption also facilitates learning for students needs 16, 17 and this may be supported by the layout of the videos on the learning management system with regards to their classification by degree of difficulty and associated keywords that help direct students to the required knowledge (Figure 2 ). The control of the content means students can direct their own learning experience and it allows them to construct their own knowledge from the materials rather than through the passive reception of pre-structured information. 16, 18, 19 The CCVs have elements of the worked example principle and this is supported by cognitive load theory as it can reduce extraneous load during problem-solving. 20 According to Renkl 21 , a worked example usually consists of a problem and then logical steps to lead to the final answer. It has been reported that students prefer getting knowledge from examples as it is an effective and time-efficient learning method [22] [23] [24] [25] and is considered better than traditional learning. [22] [23] [24] [25] In the CCVs, the guiding questions from the teacher and the way they elicit information from the students' to a solution, acts as a worked example. The worked examples in the CCV allow learners to observe and analyse exemplars of knowledge exploration and its application to a problem that they may learn from and themselves apply later.
Self-explanation is a constructive learning activity that can induce deep learning. According to Wylie and Chi, 26 self-explanation can cause learners to think deeply and engage cognitively with the learning resources. It can encourage learners to make inferences, identify misconceptions and repair mental models. 27, 28 It is considered that for multimedia learning contexts, a more focused selfexplanation prompt is better than a general open-ended prompt. 26 In the case of the CCVs, this is reflected in the Socratic focused questioning used by the teacher that directs students thinking both in the videoed moment and of the student watching the video. Students are pausing the videos to think of their own answers to the questions stated by the teacher and actively apply their knowledge to the new situation given in the clinical case of the CCV.
The CCV for in-office one-to-one consultations has now also been extended to include student one-to-one "frequently asked questions" with the teacher that relate to non-clinical scenarios.
These were stimulated while in the simulation laboratory or clinic when students ask, "can I ask a question." These usually relate to a more basic fundamental of design principles or knowledge that is not clinical case related and these are now also video recorded with the author's mobile phone camera in the simulation laboratory. 
| CON CLUS ION
Learning by observing others is not a new phenomenon; however, this study presents a novel video learning modality that is studentcentred, problem-oriented, on-demand, interactive and engaging.
This pilot study has shown these dialogic, student-driven videoed consultations to offer new learning opportunities and engagement with learners not possible with other teaching modalities. In particular, they help support students' knowledge transfer and clinical transition to real-world practice on their own patients. Further research is required to identify how generalisable they are to other subject areas and skill sets.
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